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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention for the product which consists of organic polymers, such as 
rubber and resin, the weatherability, It is related with the organic polymer constituent which contains a 
useful antioxidant and useful it in giving heat-resistant aging nature and ozone resistance. Furthermore, 
when said organic polymer constituent is produced commercially in detail, it is related with the organic 
polymer constituent containing the antioxidant and it which prevented that an antioxidant shi fts to the 
front face or other members of a product, and spoiled the commodity value of a product or aging""" "'" 
prevention ability fell with the passage of tim e. ■ - ^ ■ 

[0002] * 

[Description of the Prior Art] In order to secure weatherability, heat-resistant aging nature, and ozone 
resistance to organic polymers, such as rubber and resin, various antioxidants are used from the former. 
LHoweven itself shifts to the front fa ce or other members of an organic polymer product with the passage 
of time, and, as for these antioxidants, it is known that will spoil the appearance of goodsfoThgin^ 
prevention ability will fall, the approach (V.P.Kirpichev et al. [ for example, 1 ~) of combining an 
antioxidant with an organic macromolecule to such a problem Vysokomol Soed., Ser A, 1 1, and 2293 
(1969), S. M.Egbase, Development in Polymerstabilization, 1, and 131 (1976), Minoura, Yamamoto, 
Sako, Society of Rubber Industry, Japan, 53,625 (1980) reference, The antioxidant (for example, refer to 
JP,48-22529,A) of polymerization nature, the antioxidant (for example, Rubber Chem.Technol, 50, and 
650 reference (1977)) which has the functional group of rubber reactivity are known. However, since 
these antioxidants were not compatible in organic polymers to be used, such as rubber and resin, there 
had to be a problem that the desired aging prevention engine performance was not discovered, or since 
the concentration of an antioxidant was low, many antioxidant joint macromolecules had to be added, 
and moreover, these had the problem of bringing a bad influence to physical properties. 
[0003] 

[Problem(s) to be Solved by the Invention] Although various antioxidants were used for rubber and a 
resin product like the above-mentioned for the weatherability and ozone resistance, these antioxidants 
shifted to a product front face or other members with the passage of time, and had the problem that 
spoiled the appearance of goods or aging prevention ability fell. Therefore, when the purpose of this 
invention is blended with the organic polymers in rubber and resin etc., it is to develop an antioxidant 
which does not shift the inside of the product of the organic polymer concerned. 
[0004] 

[Means for Solving the Problem] If this invention is followed, the antioxidant which makes it come to 

combine with a silica the radical which has an antioxidizing operation will be offered 

[0005] 

[Embodiment of the Invention] When following this invention, it found out that an antioxidant could be 
prevented from moving in the inside of a product organic polymer matrix by combining with a silica the 
radical which has an antioxidizing operation, especially an antioxidant, and using it as an antioxidant. 
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[0006] In order that the antioxidant concerning this invention may make it come to combine with a silica 
the radical which has an antioxidizing operation, it remains in a product in the condition of having 
combined with the silica, without moving in the inside of a product, and has the aging prevention 
operation made into the purpose. As a radical which has such an antioxidizing operation, there is 
especially no limitation and it can be made into the radical (part) of conventionally well-known 
arbitration which is blended into an organic polymer and carries out an ageing action-proof. 
[0007] As a desirable radical which has an antioxidizing operation of the antioxidant concerning this 
invention, the residue of the amine system for rubber or a phenol system antioxidant can be raised, for 
example. 

[0008] The example of a type of said amine system antioxidant residue is formula (I): [0009]. 
[Formula 4] 



[0010] It comes out, and it is expressed and the typical structure of the antioxidant of this invention for 
manufacturing the silica which has this structure is expressed with the following type (II). 
[0011] 
[Formula 5] 



[0012] In a formula (II), although R is the alkyl group (for example, a methyl group, an ethyl group, a 
propyl group, butyl, an octyl radical, an octadecyl radical) of carbon numbers 1-18, or the alkoxy group 
(for example, a methoxy group, an ethoxy radical, a propoxy group, a butoxy radical) of carbon numbers 
1-6 independently, at least one of the R is said alkoxy group. As a concrete method of combining with a 
silica the radical which has an antioxidizing operation, for example using the alkoxy silyl radical content 
antioxidant made to express to a formula (II), it is made to combine with the existing silica front face, or 
hydrolysis condensation of the formula (II) is carried out to the alkoxy silyl radical content compound of 
independent or others. In order to combine the radical which has more antioxidizing operations, the 
latter approach is more desirable and the following formula (III) is desirable as an alkoxy silyl radical 
content compound. 

[0013] The antioxidant according to this invention is said formula (II) and following type (III): [0014]. 
[Formula 6] 



[0015] R in [type (II) is as having given the definition above, and is set at a ceremony (III). Although Rl 
is the alkyl group (for example, a methyl group, an ethyl group, a propyl group, butyl, an octyl radical, 
an octadecyl radical) of carbon numbers 1-18, or the alkoxy group (for example, a methoxy group, an 
ethoxy radical, a propoxy group, a butoxy radical) of carbon numbers 1-6 independently You carry out 
the cohydrolysis of the compound of] whose 70% or more is an alkoxy group preferably 50% or more of 
Rl, and you make it condense, and it can obtain. 

[0016] The antioxidant of this invention contains the residue of the structure of a formula (I) five to 50% 
of the weight preferably 3% of the weight or more. There is a possibility of it being necessary to blend 
many silicas in order to acquire sufficient aging prevention effectiveness, if there are too few these 
amounts, therefore causing the fall of physical properties. Moreover, 50 % of the weight is a limitation 
and ***** * practically also to a resultant. 




(I) 
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[0017] The antioxidant of above mentioned this invention is preferably blended with the organic 
polymer constituent concerning this invention one to 20% of the weight still more preferably 0.5% of 
the weight or more to the total weight in an organic polymer. Since there is a possibility that sufficient 
aging prevention effectiveness may not be acquired when there are too few these loadings, even if many 
[ preferably / conversely / too ] 5 since a possibility of it not changing but becoming disadvantageous 
economically has the aging prevention effectiveness, it is not desirable. 
[0018] as the typical diene system rubber which starts including the diene system rubber of the 
arbitration which can be used, for example as raw material rubber for tires as diene system rubber 
blended with a rubber constituent in this invention — natural rubber — (NR) (polyisoprene rubber IR) 
various, (polybutadiene rubber BR) various styrene-butadiene copolymer rubber (SBR) etc. can be fried. 
This can be used as a blend of independent or arbitration. 

[0019] For the indispensable component described above in the rubber constituent concerning this 
invention, in addition, carbon black, A reinforcing agent (filler), vulcanization or a cross linking agent, 
vulcanization, or bridge formation accelerators, such as a silica, For [, such as various oil, an 
antioxidant, a plasticizer, and a silane coupling agent that reacts with diene system rubber if needed 
further ] tires, In addition, it can be used for being able to blend the various additives generally blended 
to general rubber, kneading this compound by the general approach, vulcanizing it, considering as a 
constituent, and vulcanizing or constructing a bridge. Unless the loadings of these additives are also 
contrary to the purpose of this invention, it can consider as the conventional general loadings. 
[0020] 

[Example] It cannot be overemphasized that it is not what limits the range of this invention to these 
examples hereafter although an example explains this invention further. 
[0021] In the combination shown in the preparation table I of a sample, the component except a 
vulcanization accelerator and sulfur was kneaded for 3 - 5 minutes by the 1.81. closed mold mixer, when 
it amounted to 165**5 degrees C, it emitted, and the masterbatch was obtained. A vulcanization 
accelerator and sulfur were kneaded with a 8 inches opening roll to this masterbatch, and the rubber 
constituent was obtained. Press cure of the obtained rubber constituent was carried out for 20 minutes at 
160 degrees C in 15x15x0.2cm metal mold, the target test piece (rubber sheet) was prepared, and the 
physical properties were evaluated. A result is shown in Table I. 

[0022] 46. lg of example 1 (composition of antioxidant 1 ) N-phenyl-p-phenylene diamine s and 62. lg of 
gamma-glycidoxypropyltrimetoxysilane were made to react at 65 degrees C in a methanol 108g solvent 
for 5 hours, and the silane compound which has the structure of the following type (IV) was obtained. 
[0023] 
[Formula 7] 




(I7> 



[0024] Next, this compound It checked that the epoxy group had disappeared completely by 1HNMR 
analysis. After the methanol distilling off 1HNMR is shown in drawing 1 . 

[0025] 150g of water was added to 90g (50-% of the weight methanol solution) of silane compounds 
obtained in the example 2 (composition of an antioxidant 2) example 1, and methyl silicate MS51 
(Mitsubishi Chemical make) 45g, it stirred at the room temperature for 24 hours, and the silica powder 
of 72g (84% of rates of methoxy group hydrolysis) thin purple was obtained. The structure (V) of this 
silica powder is presumed as follows. 
[0026] 
[Formula 8] 
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IE 

6 

[0027] 30g (50-% of the weight methanol solution) of silane compounds obtained by example 3 silica 
(nip sill AQ, product made from Japanese silica) lOOg in the example 1 was mixed, and it processed at 
100 degrees C for 24 hours. The methanol washed the obtained silica, it dried and silica 123g was 
obtained. It was 6 % of the weight o f N-phenyl-p-phenylene diamine residue contents of this silica. 
[0028] The rubber constituent which has the combination presentation shown in the example 1-2 of 
comparison and example 4 - 5 evaluation approach heatproof aging property table I was adjusted, 100% 
modulus immediately after vulcanization and after 100 degrees C and a 96-hour accelerated aging test 
was measured based on JISK6251, that to which the retention exceeded 150% was made into the defect, 
and 140% or less was made into good. 

[0029] The rubber constituent which has the combination presentation shown in the observation table I 
of a surface state was adjusted, and comparative evaluation of the appearance one month immediately 
after vulcanization and after vulcanization was carried out by viewing. 

x- antioxidant bleeding is carried out and it is change ** to brown. - Crack mixing O - Normal (with 
[ while it is black ] no change) 
[0030] 
[Table 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/8/2006 



'JP,2002-128957,A [DETAILED DESCRIPTION] 



Page 5 of 5 





tt«w9 1 


IL ftfe 0 


cfa 4A- /rfl 4 


§811 5 


SB a (llnP) 










WD* 1 

MR 


i Art 

1 00 


100 


100 


100 




50 


50 


50 


50 


-» — — ' ■ 1 v X&* 3 


1 


1 


1 


1 


rrir Afi t±±r • 4 


3 


3 


3 


3 




0. 8 


0.8 


0. 8 


0. & 






3 






*1tl»±fl3 1 * 7 






5 




4t it* Mr il- £fl o * 8 
Wit Hi 2 








10 




1 . 0 


1. 5 


1. 5 


1. 5 


*n Dk iSi 2lfc Ail • t 0 


1 


1 


1 


1 












fftt«4btt 






& 


Sk 




A 




0 


0 



[0031] Footnote *1 of Table I NR: Natural rubber (RSS#1) 

*2 Carbon black : N339 (Tokai Carbon, C strike KH) 

*3 Stearin acid : commercial stearin acid *4 Zinc white: Zinc white No. 3 

*5 Wax : Selected Special Wax (Ouchi Shinko Chemical) 

*6 Antioxidant : Nocceler 6C (Ouchi Shinko Chemical) 

*7 antioxidant 1: — silica *8 of an example 2 antioxidant 2: — silica *9 of an example 3 sulfur: — 5% oil 
exhibition - sulfur * 10 vulcanization-accelerator: - CZ (N-cyclohexyl-2-benzothiazolylsulfenamide) 
[0032] 

[Effect of the Invention] As above, it can prevent effectively that an antioxidant shifts to organic 
polymer front faces, such as rubber, and, moreover, by combining an antioxidant with a silica shows the 
same engine performance as the conventional antioxidant. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The antioxidant which makes it come to combine with a silica the radical which has an 
antioxidizing operation. 

[Claim 2] The antioxidant according to claim 1 whose radical which has an antioxidizing operation is 
the residue of the amine system for rubber, or a phenol system antioxidant. 

[Claim 3] The antioxidant according to claim 2 whose residue of an amine system antioxidant is the 
residue of an aromatic amine system antioxidant. 

[Claim 4] the residue of an aromatic amine system antioxidant formula (I): - [Formula 1] 

Q-NH-0-NH- 

The antioxidant according to claim 3 which is the radical come out of and shown. 
[Claim 5] Formula (II): [Formula 2] 




It is the antioxidant of the structure shown by (at least one of the R is an alkoxy group although R is the 
alkyl group of carbon numbers 1-18, or the alkoxy group of carbon numbers 1-6 independently among a 
formula). 

[Claim 6] The antioxidant which makes it come to combine the antioxidant of a formula (II) with a 
silica. 

[Claim 7] A formula (II) and a formula (III): [Formula 3] 



(Although at least one of the R is an alkoxy group among a formula although R is the alkyl group of 
carbon numbers 1-18, or the alkoxy group of carbon numbers 1-6 independently, and Rl is the alkyl 
group of carbon numbers 1-18, or the alkoxy group of carbon numbers 1-6 independently, 50% or more 
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of Rl is an alkoxy group) The antioxidant which the cohydrolysis of the compound is carried out 
[ antioxidant ] and makes it come to condense. 

[Claim 8] The antioxidant according to claim 3 which contains the residue of the structure of a formula 
(I) 3% of the weight or more. 

[Claim 9] The organic polymer constituent which comes to contain the antioxidant of a publication in 
any 1 term of an organic polymer and claims 1-6. 

[Claim 10] The organic polymer constituent according to claim 9 whose organic polymer is diene 
system rubber. 



[Translation done.] 



http://ww4apdl.ncipi.go.jp/c^ 6/8/2006 



